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Boston. 96 Liberty Street, Chicago. 
Philadelphia. New York. Portland, Ore, 
Cleveland, O. New Orleans: 
ee Cableways, 
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Speed Hoisting 
Hoisting ; ie 
Engines, Conveying 


Built on the Duplicate 
Part System, 


Devices, 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 
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Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


FOR USE IN AIR CYLINDERS OF 


AIR COMPRESSORS 


Also All Grades of Lubricants for Use on Machinerv 





Propelled by Compressed Air 


OFFICE AND SALESROOM, 59 WATER STREET, 
acaseee” NEW YORK, U. S. A. 
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McNAB & HARLIN MPG CO.,, 


MANUFACTURERS OF 


BRASS COCKS, 


PLUMBERS’ BRASS WORK, 


Globe Valves, Gauge Cocks, Steam Whistles and Water Ganges, 
WROUGHT IRON PIPE AND FITTINGS, 


Plumbers’ and Gas Fitters’ Tools, 
No. 56 JOHN STREET, - - NEw YORK. 


Factory, Paterson, N. J. 


Wheeler Condenser & Engineering Co. 


120 & 122 LIBERTY STREET, NEW YORK. 
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‘ SURFACE 
ad CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY and 
Circulating 
SERVICE. Wiens 


PROPRIETORS. AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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Lo G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION. 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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Would you like to make 


G, WILFRED PEARCE, some extra money? 
Electrical, Steam and toany one who can make up cu of 
° ten subscribers. 
Compressed Air Apparatus, si 
Write for terms, 
ST. PAUL BUILDING, NEW YORK. COMPRESSED AIR, 


26 Cortlandt Street, N. Y. 
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It is convertible from a single wheel with rolls, into a three- 
wheel cutter, by substituting the two extra cutting wheels that 
accompany each tool, to be found in the handle, which is provided 


with a receptacle for same—(see cut. ) 
TRIMONT MFG. COMPANY, 
Sold by All Jobbers. ROXBURY, MASS. 


Empire tngine & Motor Co, 


26 CORTLANDT ST., NEW YORK. 
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Reamers that Wont get Stuck or Break Down. 


DRILLING AND TAPPING MACHINES THAT REVERSE 








Hoists that Will Hold a Load, Without Depending on the Air 
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MACHINES SENT ON TEN DAYS TRIAL. 
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United States Metallic Packing Co., 
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Manufacturers of the most economical Air Tools in the market, such as 


PNEUMATIC HAMMERS, 
DRILLS, 
a TRACK SANDERS, 
“ BELL RINCERS. 


METALLIC PACKING FOR ALL KINDS OF SERVICE. 


CHICAGO OFFICE: OFFICE AND WORKS: 
1003 MARQUETTE BUILDINC. 427 NORTH {3th STREET. 





-MANNESMANN TUBE WORKS, 





SSE EET 


MANUFACTURERS OF 


Seamless Rolled Tubes for Gases, Compressed Air, Etc., 


UNDER HIGH PRESSURE. 


Tested and approved by the highest authorities and Governments of Europe and 
America. 

Each Tube is carefully tested, and a Government Test Certificate is furnished with 
each Tube. Representatives :— 


CHAS. G ECKSTEIN & CO. 
45 VESEY STREET, - - - NEW YORK. 
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J. D. MILLER & Ca 


TAYLOR BUILDING, 39 & 41 CORTLANDT ST., N. Y. 


COMPLETE POWER PLANTS 


FOR ALL PURPOSES sam 


ENGINES, BOILERS, MACHINERY, 
MINING AND MILLING EQUIPMENTS. 





Send for Catalogues and Estimates on what you need. 





(Automatic) 


Pressure oom 
Regulator. 


The only Pressure Regulator satisfactorily 


controlling High Initial Air Pressures. 


In successful service on ALL the AIR- 
MOTORS yet tested. 


FOSTER ENGINEERING CO., 


NEWARK, N. J. 
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PNEUMATIC APPLIANEGS. 


DRILLS, REAMERS, TAPPERS, 
RIVETERS, CAULKERS, CHIPPERS, 
HOISTS, MOTORS, COMPRESSORS, 


STAY BOLT CUTTERS, SAND SIFTERS, ETC. 





SEND FOR NEW CATALOGUE JUST ISSUED. 


C. H. HAESELER CoO.. 
(026-1030 HAMILTON STREET, - - PHILADELPHIA, PA. 
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me PRLTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of construction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 
water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it can 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 


{21-123 MAIN STREET, SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK, 


BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS, 


WNational Tube Works Gompany, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the 
Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 


NEW YORK OFFICE: HAVEMEYER BUILDING. 
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Al Important Connecting Link in Gompressed Allr Service, 
Moran Flexible Joint 


For high pressure, indispensible. 





Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Compressed 
Air may have the use of the ‘‘Moran Joint,” 
free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
LOUISVILLE, - - . - - KENTUCKY. 


ESI ABLISHED 1858. 


© Our Name and Brand a Guarantee of Quality.” 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. 





PLAY PIPES. 


LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 


MAIN OFFICE AND WoRKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFICE: 10 BARCLAY St., NEw York. 
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Compressed Air. 


A MONTHLY PUBLICATION DEVOTED TO THE USEFUL 
APPLICATION OF COMPRESSED AIR. 


w. L. SAUNDERS, . - Editor and Publisher 
A. E. KENNEY, - - Managing Editor 
J. E. QUINTERO, - - - - Treasurer 


Subscription, including postage, United States, 
Canuua and Mexico $1.00a year. All other coun- 
tries, $1.50 a year. Single copies, Io cents. 

Advertising rates furnished on application. 

We invite correspondence from engineers, 


contractors, inventors and others interested in 
compressed air. 


All communications should be addressed to 
COMPRESSED AIR, 26 Cortlandt St., New York. 


London Office, 92 & 93 Fleet Street. 
Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 


Vot,.: 1. DECEMBER, 1897. No. 10. 


This is the tenth number of Volume II. 
of COMPRESSED AIR, the paper being 
now nearly two years of age. We do not 
claim to have prospered much, but we 
think we have learned a good deal, and 
among other things it is clear that this 
paper is an established and permanent 
success. We have resisted efforts to in- 
duce us to enlarge the publication, because 
we believe that every new thing should 
creep before it walks, and we are con- 
vinced that the useful application of com- 
pressed air has not gone far enough to 
warrant anything more voluminous in the 
way of a publication. We have further- 
more resisted the tendency of the age, 
which is to print too much; to publish 
pictures and reading matter to such an 
extent as to make it practically impossible 
for the diligent and thorough reader to 
treat each subject with sufficient thought 
to fix itin his memory. We read news- 
papers nowadays through head-lines, and 
there are so many technical publications 
and so much printed matter that the stu- 
dent who seeks to be informed really only 
gets a superficial knowledge of things, ~ 

The application of compressed air to 
useful work is growing steadily day by 
day, and this paper proposes to follow this 


growth. We have no doubt that in time 
the applications will be so wide and diver- 
sified, so full of new ideas, new inventions 
and new thoughts, that we will be war- 
ranted in increasing these pages, even toa 
large volume. We have endeavored to 
publish and illustrate practical applica- 
tions in the art, and have from time to 
time given new and useful formulas, tables, 
and theoretical deductions. That the 
paper is of value as a reference is shown 
on every hand. Our correspondence and 
our growing circulation give us substan- 
tial proof of the truth of this. -The 
demand for the faper, particularly for 
back numbers, has been so great as to en- 
tirely exhaust our supply, notwithstand- 
ing the fact that we have printed from one 
to eight thousand copies each month since 
the first issue. 

Our aim is to do justice to this useful 
and important science, and to publish only 
such things as are absolutely accurate. In 
no sense is COMPRESSED AIR a trade pub- 
lication. It is not devoted to the develop- 
ment and sale of air compressors, or of any 
other compressed air devices. It is de- 
voted to the development of a useful sci- 
ence—compressed air. We have favored 
no manufacturer, but have done what was 
best and most consistent to forward the 
interests of all advertisers. The advertis- 
ing columns of this paper are open to any 
individual or company having a high 
standing and sufficient credit. Our adver- 
tising patronage has yrown steadily, be- 
cause it is recognized that where one paper 
has the field to itself its value to advertis- 
ers in that line is materially higher than 
where there are a large number of publi- 
cations all treating of tlie same subject. 

We feel safe in saying that this little 
paper is read each month from beginning 
toend. Readers are not ¢x'1austed by so 
much reading matter that they have no 
time to look at the ads.; and furthermore, 
the advertising pages are valuable, in that 
the whole paper is a compendium of com- 
pressed air information and apparatus. If 
one seeks to know where any compressed 
air device which has been applied practi- 
cally may be found, he has only to look 
into these pages to find out the name and ad- 
dress of the manufacturers. Makers of 
compressed air apparatus have a well- 
defined fic ld which really does not warrant 
them in doing general advertising, and for 
this reason a publication like this, which 
goes directly into that field, is of sub- 
stantial value. 
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Cold Storage and Cold Rooms from Com- 
pressed Air. 


BY G. D. HISCOX, M.E. 

In view of the largely increasing de- 
mand for the means of preserving food in 
the-warmer sections of the United States, 
and in tropical climates, where ice cannot 
be obtained, or the cost is so great as to 
preclude its use, the use of compressed air 
as a constant cooling medium is one of the 
means at the command and control of 
every one who is able to place a small out- 
lay for a valuable boon to household com- 
fort; and for the profit that may be 1eal- 
ized from the power to preserve fruit, veg- 
etables and meat for sale, or for the time 
and opportunity for shipment to a market. 

There are large tracts of country in the 
Southern section of the United States in 
which are situated plantations and farms, 
the owners and managers of which, having 
the financial means to supply comforts to 
life by the use of cold preserved food, who 
are entirely beyond the reach of ice, either 
natural or artificial, and to whom such 
wants may be supplied by the means of 
any small power such as a windmill, a 
waterfall or a gasoline engine, operating a 
pump for the compression of air. In 
Mexico, the Central American and South 
American states, the field for useful work 
by wind and water power alone for contri- 
buting to domestic ccmfort by the freser- 
vation of food is inmmense; where power 
from nature as through a windmill or 
waterwheel can be utilized. The distance 
need not be considered beyond the cost of 
a small pipe for conveying the compressed 
air, as a considerable length is needed to 
cool the air to its normal temperature 
which has been heated by the operation of 
compression; when by expansion to at- 
mospheric pressure the same amount of 
heat may be eliminated from the expand- 
ing air as was accumulated by its compres- 
sion, and from which a large cooling effi- 
ciency may be obtained. 


The graphic diagram has been made to 
show at sight the cooling effect produced 
by the free expansion of dry air from vari- 
ous pressures and from the normal temper- 
ature of 60 degrees Fahrenkeit. The con- 
ditions of air expansion for any natural 
temperature of the stored air may be found 
by simply adding the difference to the ex- 
pansion column when normally above 60 
degrees, or subtracting when 
degrees. 


below 60 
Thus, in an atmospheric temper- 
ature of 80 degrees, the cold produced by 
expanding from 20 pounds pressure would 
be minus 67 degrees instead of minus 87, 
as shown in the diagram. From 50 pounds 
pressure and go deg. atmospheric tempera- 
ture, the cold air of expansion would be 
minus 108 deg instead of minus 138, as in 
the diagram; thus for any atmospheric 
condition of temperature and _pressufé; 
the theoretical condition of cold by ex- 
pansion may be known by simple inspec- 
tion of their several 
the diagram. 


relations as shown in 


The diagram shows much that is inter- 
esting in reyard to the general conditions 
and effect of air compression and expan- 
sion. It will be seen that the column of 
pressures on the right corresponds with 
the column of heat developed by compres- 
sion on the left, while the upper or adia- 
batic curve shows the condition of temper- 
ature, pressure and volume at the moment 
of compression. The lower or isothermal 
line shows the shrinkage of the volume 
due to the cooling of air to its uormal tem- 
perature. 

The vertical dotted lines from the inter- 
section of the isothermal line with the hor- 
izontal lines of pressure, meeting the at- 
mospheric line, from the starting points 
for the curves of expansion extended on 
the same scale of temperature correspond- 
ing with the scale of compression. 

The intersection of the dotted lines ex- 
tended through the curved lines of expan- 
sion show also in a graphic way the frac- 
tional expansions from one stage of com- 
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pression to another lower one as measured 
by the expansion scale at the left hand 
side. Thus a volume of air at 60 pound 
pressure and 60° temperature, when ex- 
panded to 30 pound pressure, its tempera- 
ture will fall to the intersection of the ex- 
tended dotted line of 30° with the 60 pound 
curve, which measured on the expansion 
scale is —57°, and so on for any other 
pressures. 

In applying the conditions of air expan- 
sion to the practical effects of refrigeration 
or the cooling of rooms for cold storage 
and preservation of food, a large departure 
from the theoretical figures for the degree 
of cold by air expansion must be made on 
the favorable side for success. 

The absorption of heat from the walls of 
a cold room, the cooling of a large body of 
air in the room and of food products stored 
and the greater loss from frequent opening 
of acold room for the removal and refilling, 
with the natural leakage of cold air around 
the doors, makes the margin of loss in cold 
air production a larger one than at first 
appears when brought into actual use. 

The amount of specific heat contained 
in a given volume of air is about 1-Sco 
of the amount contained in the same vol- 
ume of water for any number of degrees 
change of temperature at ordinary climatic 
temperatures, so that there is a large mar- 
gin between the volume of cold air required 
to cool a room filled with air only and the 
volume required to cool a room filled with 
fruit, vegetables, milk, butter or meat con- 
taining from 50 to go per cent. of water 
and of which the solid parts also havea 
far higher specific heat than air. 

This property of water-loaded food ac- 
counts for the time required to cool a 
loaded cold storage room over the time re- 
quired for cooling an empty one, as well 
as the necessity for so packing the ma- 
terial of storage that the cold air can, cir- 
culate freely and bring every part to the 
required temperature in the shortest possi- 
ble time, 


As to the work that compressed air will 
do in cooling rooms, there is a large mar- 
ginal range in the quantity of free air re- 
quired for a specific temperature, due to 
the conditions of temperature of the ma- 
terial to be cooled and the amount of com- 
pression in the air to be expanded for this 
duty. 

Assuming, for example, a cold room for 
a farm or plantation of 1,000 cu. ft. capac- 
ity, or say 12 ft. square by 7 ft. high, thor- 
oughly insulated, with a double door at 
side for storing; a single or trap door with 
a small ventilator at top, with steps from 
the trap door for every-day use, and also 
lighted from the top. By this means a 
loss of cold air is prevented by its greater 
specific gravity holding it at the bottom. 
The rcom may be kept uniformly at 34° 
Fah. in an outside temperature averaging 
80°. To cool such a room from 80° to 34° 
requires a loss of 46° in a volume of 1,0co 
cu. ft. of air, say 77 pounds, the specific 
Then 


18°3 heat units must be ab- 


heat of which is 0°2377 water I. 


77 X 0°2377 
sorbed for every degree of change in tem- 
perature. Then 18°3 x 46° S41 heat 
units must be abstracted to bring it to 34 
Fah., leaving out the cooling of the walls, 
which will be only a matter of time in the 
initial operation. 

Assuming to use an air pressure of only 
30 pound per sq. inch, then in the graphic 
diagram, tracing the dotted line fromm the 
isothermal curve junction of 30 pound and 
following its curve of expansion, we have 
—138 x 60° to the atmospheric line 195 
difference in temperature by expansion 
from 30 pound pressure, or 198 heat units 

S41 
per pound of air. Then 4°24 lb. or 
195 
55% cu. ft. of free air at 30 lb. pressure 
will be required to cool the room to 34 

A compressor of 5 cu. ft. per minute 
capacity, using less than one horse power 
will furnish enough air to reduce the tem- 
perature of the rcom from %o0° to 24° in 
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about 15 minutes, and should then easily 
furnish cold air for absorption of heat from 
the material of storage and to supply the 
waste made necessary by ventilation and 
radiation with a constant work of less than 
a half horse power. This power comes 
within the scope of a cheap class of water 
wheels, water and the smaller 
sizes of gasoline engines and windmills. 
Where intermittent power must be used, 
as with windmills and power engines, a 


motors, 


system of storage of compressed air may 
be used with perfect satisfaction as afford- 
ing a constant flow of air into the cold 
room and also into a small refrigerator, 
which will be found a most useful adjunct 
for kitchen use and the cooling of drinking 
water, 

The amount of pipe surface required for 
cooling compressed air to the normal tem- 
perature isa matter of much importance, 
as its delivery at the point of expansion, to 
be effective, must be at, or very near, the 
temperature of the outside atmosphere. 

The method of keeping the air-cooling 
pipe at the proper temperature fixes the 
amount of pipe surface to be provided. 

For 30 pound pressure, 15 sq. ft. of cool- 
ing surface per cu. ft. of free air used per 
minute is a fair proportion for an air-cool- 
ing coil exposed to a free circulation of 
the atmosphere and shaded from the sun’s 
heat. 

This would indicate a coil of 150 feet of 
1'3-inch pipe for the requirement of a cold 
room as above stated, which may also in- 
clude the leading pipe from compressor to 
cold room, if favorably situated for cool- 
Where it is convenient to use water 
for cooling, either by a sprinkler or by 
submerging the coil in a tank of water fed 
from a stream or by pumping, the size of 
the coil may be greatly reduced, according 
to the temperature of the water. 

or an intermittent power as a wind- 
mill, or a gasoline engine that would not 
be convenient to run at night, a storage of 
air will be necessary by the use of a pro- 


ing. 
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portionally increased power during the 
day for accumulating compressed air in 
tanks. 

The storage of sufficient air for a ten 
hours’ run of the above plant will require 
tanks to hold about 1200 cu. ft., or say 3 
tanks of cylindrical form 5 feet diameter, 
21 feet long. As the atmospheric tempera- 
ture always falls at night in tropical and 
semi-tropical regions, the conditions of 
compressed air supply may be much modi- 
fied in the storage quantity above outlined, 
and where constant power can be obtained, 
the whole question of cold storage for pri- 
vate use becomes a cheap and simple one. 

The arrangement of the nozzle or orifice 
for delivering the compressed air, and at 
which point the expansion takes place, is 
important and requires its area to be ex- 
actly gauged to the proper size for the de- 
livery of the desired volume of air at the 
assigned pressure. At 30 pounds pressure, 
air flows through an orifice in a thin plate 
at the rate of 525 feet persecond. Then 
for the plant as above described, for the 
issuance of 5 cu. ft. of free air per minute 
under a compression of 3 volumes in 

5 
1, is —-—— = 0.02777 cu. ft. of compressed 
3 x 60 
0°02777 
air per second, and ——— = 0,00005§29 of a 

525 
Then 0°'00C0529 x 144= 
0'0076176 of a square inch. 


square foot area. 
Then enlarg- 
ing for the coefficient of efflux, the orifice 
should be % inch diameter, with a valve 
back of it to shut off the air flow when 
required. Means should also be provided 
for blowing off any water that: may con- 
dense in the air pipes or storage tanks by 
the cooling of the air after compression. 

With proper care and a moderate outlay 
the system of cold storage by compressed 
air becomes a simple, efficient and econom- 
ical adjunct to the living comforts of every 
home in a warm climate not blessed with a 
nearby ice-making plant. 
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A Model Compressed Air Foundry Plant. 

The value of compressed air for operat- 
ing small motors on isolated and moving 
apparatus, especially when power is used 
for perhaps a minute or so in every ten, is 
beginning to be appreciated in this coun- 
try as it should be, and hardly a week 
passes that does not record some valuable 


dry crane in the works of John J. Radley 
& Co., structural iron manufacturers, New 
York city. This was originally made to 
be operated by hand, but to it has been at- 
tached an air motor without changing the 
original gearing in the least, so it may at 
any time be operated either by 
or air. 

The motor is reversible and of the direct- 


hand 
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addition to the list of new applications of 
this nature. 

This progress would be much faster but 
for the fact that usually a change to air 
power involves a considerable outlay for 
new machinery and the discarding of the 
old type, which may be in good or perfect 
condition. 

A neat avoidance of this objection is 
shown in Fig. 1, which illustrates a foun- 


ATTACHED TO FOUNDRY CRANE, 


acting piston type. Its economy in the 
use of air is best illustrated by stating that 
the air compressor is stopped at the end 
of the day’s work, With the air receiver 
(which is in this case a large boiler) fully 
charged, and sufficient air is thus stored to 
draw all their castings in the evening 
without running the compressor. 

These progressive Founders are, we be- 
lieve, the first to successfully apply this 
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FIG. 2.—CYLINDER HOIST ON FOUNDRY CRANE. 


method to every-day shop practice; and 
the fact that they have proven this possi- 
ble should effectively remove the objection 
that has sometimes been raised, that it is 
‘‘so hard to keep air from leaking away.”’ 
If they do not use any air in the evening, 
they find nearly the same pressure on the 
gauge in the morning as when the com- 
pressor was stopped, which-: shows -that 
joints can be made tight and that com- 
pressed air is favorable to keeping them so. 

This little motor, which weighs less than 
200 pounds, easily lifts 8,000 pounds ten 


feet per minute, and by changes in the 
gearing can be made to lift almost any 
load. In use it is protected by a sheet- 
iron case to keep out dust. 

These motors are used on traveling 
cranes for lifting the load and for moving 
the traveler along the track, and are well 
adapted to any light derrick work. For 
many purposes they. are preferable to 
straight lift hoists, because they are not 
limited in the height of lift; use air only in 
proportion to distance load is lifted; hold 
load in constant position; do not jump up 
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when part of load is removed, as in pour- 
ing molten metals; will do delicate mould 
work safely, and can be placed in close 
quarters where a cylinder hoist could not 
be used at all. For operating any light 
machine where it is inconvenient to get a 
belt, they should be very useful. 

Fig. 2 shows another air crane in this 
same foundry, which embodies some ori- 
ginal ideas of the owners, the chief one 
being the method of connecting the ropes; 
one end of the hoisting ropes is connected 
to a Whiting Foundry and Equipment 
Co.’s Cylinder Hoist, carried out to the 
lifting sheave and back to a hand windlass 
on the mast. This windlass works on one 
end of the rope, or the air cylinder on the 
other end; so this, too, is either a hand or 
air crane at will. The ladle suspended on 
this crane is also of the improved Whiting 
make. 

These people also use a Haeseler Port- 
able Compressed Air Breast Drill for bor- 
ing test holes in cast iron columns. 

Ample power for all these appliances is 
furnished by 10-inch belt-driven air com- 
pressor, which when air is not being 
used, automatically unloads itself, taking 
power only in proportion to the work 
being done in the foundry. 

This entire compressed air equipment 
was furnished by the Ingersoll Sergeant 
Drill Co., Havemeyer Building, New York 


city. H. M. PERRY. 


Regulating Temperature of Buildings by 
Compressed Air. 

We are enabled to present a plan show- 
ing in detail the system employed by the 
Davis & Roesch Co., of New York, for the 
regulation of temperature in buildings of 
all kinds. To control the temperature of 
rooms it is necessary to regulate the heat, 
and, wherever convenient, to also regulate 
the ventilation. The above system pro- 
videsfully for both, and the results have 
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proved to be very satisfactory. An in- 
stallation similar to the one shown in the 
drawing has lately been made in the 
residence of Mayor Charles J. Fisk, of 
Plainfield, N. J. The temperature of the 
rooms is kept at the desired degree by 
the operation of thermostats, distributed 
throughout the house, and compressed air 
is conducted through 1-16 inch tubes to 
the thermostats and to the flues which ad- 
mit the hot air, completing a circuit that 
automatically opens and shuts the dampers 
in the flues and also the drafts of the 
furnace. 

The heating of the house mentioned is 
by the indirect hot water system, but any 
system of heating may be controlled in a 
similar manner, 

By referring to the 
it will be seen that the 


drawing Fig. 1, 
cold air enters at 
‘‘A’’ and passes to the chamber ‘‘B,”’ 
where the radiators are located, and the 
air is there heated and continues on to the 
rooms. 

The thermostats are placed in the rooms 
to be controlled, and connection is made 
between them and the dampers in the flues 
by the compressed air tubes. 

With the temperature at 50 degrees and 
the heat just beginning to radiate, the indi- 
cator of the thermostat is placed at the 
degree on the thermometer at which the 
temperature is desired. The temperature 
desired in the illustration is 7o deg. F. 
The heat coming i1.to the room acts upon 
the thermostat, and when the temperature 
reaches 70 degrees the compressed air is 
turned on by the thermostat; the dia- 
phragm attachments controlling the damp- 
ers are fitted, and the heat is shut off. 
The moment the temperature falls below 
70 degrees the compressed air is released 
and ti:e dampers are,opened. In this way 
a steady temperature is maintained, the 
system working constantly with  varia- 
tions within one degree of temperature. 

A small hydraulic air compressor, of 
novel design and automatically regulated, 
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FIG. 2,— THERMOSTAT, 
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is placed in the cellar; this supplies the 
air receiver, maintaining a constant air 
pressure of ahout ten pounds, although 
only about five pounds pressure is required 
to operate the system. 


Fig. 2 shows the internal mechanism,.of 
the thermostat. It is operated by the 
direct action of compressed air, and al- 
though appearing of complex construction 
is in reality very simple of action and re- 
quires but little care. It is easy to adjust 
and controls the slightest variation in tem- 
perature. The action of the instrument is 
produced by the expansion or contrac- 
tion of scientifically combined metals-so 








ling the generation of the supply of heat, 
produces economy in the use of fuel, using 
it only as the requirements of the various 
rooms indicated by their several ther- 
mostats demand. 


Granite Surfacing Machine. 

The picture shows a granite surfacer 
which is being adopted in quarries and by 
bridge builders and for general construc- 
tion where compressed air is used. It will 
be seen that an ordinary 234” rock drill is 
mounted on a swinging frame. It is oper- 
ated by one man, who begins his work on 
the undressed block of granite at the high- 








GRANITE SURFACING MACHINE, 


sensitive as to respond even to the warmth 
of the human breath. 

In another installation which we have 
seen, the window and hall transoms of 
an office building are also connected with 
the system. The operation is as above 
described, opening the transoms and clos- 
ing the valves of the steam radiators when 
the temperature has risen to the desired 
point, and closing the transoms and turning 
on the steam as soon as it begins to fall. 

The system can be applied to any num- 
ber of rooms, and each room may be regu- 
lated at different degrees of temperature. 

The device insures the maintenance of 
a comfortable and healthy temperature, 
and at the same time, by directly control- 


est parts of the uneven surface. The stroke 
is regulated by the feed screw as in ordi- 
nary drilling, and as the surfacer is being 
swung around over its work it may be 
regulated by the throttle so as to avoid 
striking low places, thus evening up the 
surface as desired. The machine shown is 
now used by the Pochuck Granite Co., B. 
J. Mallon, superintendent, Goshen, N. Y., 
and has made an excellent record. One 
machine will surface as much as ten men. 
‘A test showed that in 25 minutes it would 
do as much surfacing as a good stonecutter 
could do in ten hours. 

The exhaust air can be used for keeping 
the dust away from the work, and this 
makes it much pleasanter for the operator. 
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Surfacing Railroad Track by means of 
Compressed Air. 





We present two views of the method of 
surfacing railroad track by means of com- 
pressed air; one, a shop view of the 
mechanism in its present development, 
the other, a view taken while in operation 
in broken stone, in maintenance, the most 
difficult and expensive of all ballast. 

The theory underlying the method pur- 


and relied upon to consolidate the founda- 
tion to its full possibility, and the cavities 
beneath the ties disclosed by raising the 
track to the desired surface are then filled 
from the ends of the ties -with suitable 
material conveyed by the air blast without 
other disturbance of the compacted road- 
bed. 


In renewing ties (50,000,000 per vear are 
required in this country alone), the same 
theory is followed. 





MACHINE FOR SURFACING RAILROAD TRACK BY MEANS OF COMPRESSED AIR. 


sued since the birth of the railroad has 
been, that material be driven by blows 
under the ties to resist the vertical 
gravity of trains, but in practice no two 
men thus tamp equally, the train develops 
the weak or unequal points, and each recur- 
rent tamping to correct the inequalities 
largely destroys the work previously done. 

In the compressed air method, the theory 
and practice is reversed 

The inevitable train gravity is availed of 


The spikes of the new tie are not driven 
home, but the tie is held up to the rail 
and thoroughly filled with suitable materia, 
from its open side, the ballast other than 
at the ends is then replaced and dressed, 
and the tie gets its first tamping by train 
gravity, ‘‘shimming ’’ it if necessary until 
the bed has reached its greatest compact- 
ness, and then home spiking it and filling 
the vacant space as before described. 

The method finds immediate favor with 
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SURFACING RAILROAD TRACK BY 


trackmen, as, while each man is obliged to 
steadily perform his part in the operation, 
lest the work of all stop, the manual exer- 
tion required of each is very much less 
than in the old method. 


The material found in use to be the most 
satisfactory is clean gravel, furnace slag 
and stone screenings reduced to a size 
not too large to enter the cavities under 
the ties. 

The advocates of the process claim for it: 

The advantage of using under the tie, 
a material suitable as to size and substance, 
without regard to the oft-times inferior 
quality of the ballast in the roadbed. 

Evenness of its work. 

Readiness of its operation in slight eleva- 
tions, down to 1 inch. 

Greater accomplishment per linear foot 
of track, per man per hour. 

Greater serviceability of the tie in coarse 
ballasts, owing to limited area of bearing 
points, and to base destruction by present 
tamping practice. 

Practicability for use in metal tie track, 
hitherto not surfaceable. 

The conserving of the time and labor 
previously bestowed upon the work. 
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Air Motor for Copenhagen. 


By the steamship ‘‘Hekla,”’ of the Thing- 
valla Line, which has just cleared for 
Copenhagen, a full set of street-car equip- 
ment, consisting of compressor, storage 
tanks, valves, motor, etc., was shipped to 
a syndicate formed in Denmark for the in- 
troduction of air motors in Scandinavian 
countries, regarding which the following 
translation from a Copenhagen newspaper 
is interesting to American readers, who 
have not yet had the pleasure of seeing air 
adopted by any American street railroad, 
although it is understood that a number of 
contracts are being held open, pending the 
consolidation of the air companies : 

‘*Mr. Josephsen, as president of the 
Danish Air Power Co., has been working 
with the Copenhagen authorities to bring 
about the use of air motors in the streets of 
Copenhagen for street car service, and to 
this end the Danish syndicate has arranged 
with the American Air Power Co., of New 
York city, for a full equipment, which is 
expected to arrive about Christmas time, 
and in the meantime the company is ac- 
quiring the rights for the most desirable 
streets in Copenhigen.”’ 
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The accompanying drawing shows a new 
style of engine, invented by W. A. Vallo, 
Ridgemont, Va., adapted for generating 
compressed air or electricity. The advantage 
claimed for this engine is a saving in fuel. 
The air is obtained at low cost by the action 
of any number of wind engines or wheels, 
which compress the air into a reservoir in 
close proximity to a steam boiler, and the 
air in this reservoir is kept heated toa 
high temperature by the exhaust steam 
from the engine which runs alternately by 
steam and compressed air. This manner 
of heating is another great advantage. 
When there is plenty of air, the engine can 
be run entirely by air, and when the air is 
low, as in a calm, the engine can be run 
entirely by steam. Or the engine can be 
run by combining the hot air and steam, 
thus using but a small quantity of steam. 
This engine is equally adapted for com- 
pressed air or electric railways, by substi- 
tuling an air compressor for a dynamo. 
All this will be easily understood by an 
examination of the drawing. 
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JETS OF AIR. 


‘Pure Air in a Telephone Building in 
Cleveland, Ohio,”’ is the title of an article 
inthe ‘‘ Engineering Record.”’ 
that dust has a very injurious effect upon 
certain devices in connection with switch- 
boards, and to obviate this difficulty a 
small air pump with pressure tank is lo- 
cated in the basement, by which fresh 
pure air is delivered to the Exchange 


It seems 


room. 

The Exchange is on the top floor. The 
air is drawn into a duct in the basement 
through a screen and passed through heat- 
ing coils of 1-inch pipe. 
is placed through the upper part of the air 
passage. Small holes in this chamber al- 
low water to issue and take up all the dust 
that may come in with the air. The com- 
pressed air fan driven by a steam engine 
forces the cleansed and heated air through 
a 24" x 36” flue to the Exchange. In the 
summer time the air will be allowed to 
cool before it goes to the Exchange. 


A spray chamber 


After cleaning the iron work of the New 
York Viaduct at 155th street, as described 
and illustrated in October number of Com- 
PRESSED AIR, the engineers in charge con- 
ducted atest of painting the cleaned sur- 
faces by a compressed air painting ma- 
chine. It is necessary to paint the cleaned 
spaces very quickly on account of the 
rapidity with which the fresh surfaces oxi- 
dize. The Bryce Pneumatic Paint Machine 
was given a trial in which it was demon- 
strated that in 20 minutes it could cover 
285 square feet, while it would require be- 
tween three and four hours for one.man to 
cover the same space by hand. The control 
of the machine was so good that the paint 
was distributed in the interior parts difficult 
to reach by hand, equally as well as the ex- 
posed surfaces. The overhead plates were 
painted without any dropping of the paint. 
One overhead opening between adjacent 


plates was about half an inch wide and ex- 
tended upward about two inches. This 
had to be painted formerly by means of a 
swab, but the interior surfaces were coated 
by the air-blast without any trouble by 
moving the nozzle in front of the opening 
and about two feet from it. The construc- 
tion of the paint distributor is very simple. 
The air and paint are conducted through 
separate passages to the base of the nozzle. 
The air passage ends in a small injector 
nozzle, adjustable longitudinally, which 
atomizes and sprays the paint into the 
main fan-shaped nozzle, and is discharged 
to the surfaces to be painted; the oper- 
ator at all times being able to regulate the 
quantity of paint discharged. 





An inquiry comes to us asking for the 
services of some compressed air genius 
who can devise a practical compressed air 
apparatus for ringing chime bells. A short 
time ago 18 stationary chime bells, the 
heaviest of which is about 6 o0o pounds, 
and the lightest about 300 pounds, were 
placed in St. Patrick’s Cathedral, New 
York. It wasintended to ring them by 
electricity, but thus far no device has been 
acceptable. It has been suggested that by 
a suitable installation compressed air 
would do the work satisfactorily. The 
church authorities will lend any assistance 
to enable experiments to be carried on, 
providing the plan submitted appears 
feasible. 





The employment of compressed air in 
finishing silk ribbon isa branch of com- 
pressed air application which has received 
little or no attention from compressed air 
authorities, but nevertheless air has been 
used quite extensively for this purpose 
and has proven of considerable value to 
the ribbon manufacturers. Compressed 
air is superior to steam for spraying the 
finishing material upon the ribbon, be- 
cause its exhaust into the atmosphere is 
not offensive to the operator; it does not 
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scatter the particles of finishing material, 
but concentrates the entire force of the 
spray upon the ribbon. Ribbons finished 
with the compressed air spray possess a 
better lustre than those finished by the 
steam spray, because the steam condensa- 
tion dilutes and weakens the finishing ma- 
terial. ‘The air is heated before it reaches 
the spraying nozzles, in order to produce 
the desired effect. 


The Foster Regulator. 


The frequent inquiries we have for pres- 


pressure against a variable initial pressure, 
which may be at any point between 150 
and 3,000 lbs. on the square inch. 

The operation of a reducing valve is 
controlled by the delivery pressure acting 
on a diaphragm or its equivalent, against a 
spring or its equivalent. It will, there- 
fore, be readily understood that with an 
initial pressure of 2,000 or 3,000 lbs. the 
valve may not have to open more than one 
or two thousandths of an inch in order to 
give the necessary delivery. 


A is the regulati 1g valve, B an auxiliary valve, 
and C the stop valve. Air is admitted through 





FOSTER PRESSURE REGULATOR, 


sure regulators have led us to show the 
illustration herewith, which is a view of 
the Foster combined pressure regulator 
and automatic stop valve for high initial 
air pressure. This valve has been used 
successfully in various experimental works 
and in connection with some very im- 
portant ones where high pressures were 
employed. 

Probably the most difficult problem to 
solve in connection with the use of high 
initial air pressures up to 3,000 lbs., in 
order to make it commercially successful, 
is the automatic regulation of the air so as 
to maintain a constant uniform delivery 


pipe 16, and passing through the stop valve enters 
the regulating valve (which latter is constructed 
on principles similar to the regular Class W), and 
is delivercd at pipe 17, The delivery pressure en- 
tering the diaphragm chamber of the regulating 
valve, passes through pipe 9 and strainer D to the 
auxiliary valve, which is controlled by a dia- 
phragm operating against the spring contained in 
the casing 4, the pressute of the spring being reg- 
ulated by screw 5. It, for instance, the regulator 
is set to deliver 100 lbs., and the discharge pressure 
should be shut off, the tendency would be to in- 
crease the discharge pressure in pipe 17, if there 
should be any leak through the regulator valve. 
This pressure ‘acting on the diaphragm in auxil- 
iary valve B, will, when it reaches say 120 Ibs. 

open the valve and allow the air to pass through 
pipe 1o to a diaphragm chamber, 18 in stop valve C. 
The area of this diaphragm in stop valve C is suf- 
ficient to give about 12,000 lbs. pressure, which 

operating on a steel beveled plunger, forces it into 
its seat with power enough to make a crushed 
joint on the valve seat, thus effectually closing off 
the flow of air. When this delivery pressure falls 
to its normal condition, say 100 lbs., the spring in 
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casing 4 opens the auxiliary valve and allows the 
airin the diaphragm chamber of the stop valve 
to exhaust through the small ports 3 into the air. 
The initiil pressure then acting upon the steel 
plunger forces the stop valve open. 

Ina recent test of this valve where there was 
frequent stopping and s.arting of an air motor, it 
was found that the stop valve automatically 
closed off the air at every stop of the motor, and 
immediately opened when the motor was started. 

The device is self-contained, as shown in the 
engraving - the connections between the stop and 
regulating valves being made up with crushed 
joints, held in place by two rods, 14, clamping 
the two end pieces, 15. together. 


COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editor of CompRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions 

We request that the rules governing such cor- 
respondence will be observed, viz: all communi- 
cations should be written on one side of the paper 
only : they should be short and to the point. 


VIENNA, November 7th, 1897. 
Editor ‘Compressed Air” 

DEAR SIR: The other day I happened 
to see a number of your valuable paper, 
and upon the first perusal I found that it 
really meets a long felt want both on my 
part as well as many other mechanical en- 
gineers in thiscountry. I hadat once sent 
you a subscription by my firm (White, 
Child & Benez, Vienna), and I am sure 
that several others of my friends in the 
trade will do so too. 

Yours very respectfully, 
EMIT, MARITSCHEK, M. E., 
Vienna 


II Tacorstrasse 22 


(Signed) 
Austria 


2.2.27 
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PNEUMATIC APPLIANCES, 


PATENTS GRANTED NOVEMBER, 1597. 


Specially prepared for CoMPpRESSED AIR from the 
Patent Office files by Grafton L. McGill. 
593,049.—Apparatus for Compressing Air. E. Hill, 
South Norwalk, Conn 

A series of connected charging stands are used 
in conjunction with the apparatus for charging a 
tank with compressed air from a suitable com- 
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pressor. One of the charging stands contains two 
independent valved passage-ways, one of which 
has a check-valve, and the other two manual- 
valves, between which the check-valve is inter- 
posed. 
locomotives conneeted therewith, while on each 
of the stands is an air reservoir in which the com- 
pressed air accumulates when the same is not 
taken by the locomotive. 


The charging stands areadapted to have 


Pneumatic Painting Apparatus. Abel 


Fisher, Wellsville, Ohio. 


593,013. 


This device consists of a sprayer operated by 
manual power. It comprises a casing having an 
air-nozzle in one end, formed with converging 
walls which project some distance beyond the 
paint nozzle. 
same tank, sothat by means of spring-controlled 


The air and paint are heldin the 


valves the paint is forced with great velocity 
through the nozzle. The tank is normally charged 
at about sixty pounds tu the square inch, One end 
of the sprayer is formed with a pistol-grip, that it 
may be conveniently held in the hand, while the 


air-supply source is carried on a movable stand. 


Pneumatic Water-Raising Device Ed 


Pitcher, et al., 


593,431. 


mund Sunapee, N. H. 


A frame is provided with a tank having a verti 
cal movement in the former, said tank being pro 
vided with a water-inlet and a water-discharge. 
with a 


An air-supply tank 


source of compressed air, while within this pipe is 


pipe connects the 


a valve having an arm engaging at its free end a 
loop at the top of the tank, whe-eby said valve is 


automatically shifted 
tank, toconnect the pipe with the tank in order 


by the movement of the 


that compressed air may be admitted to the latter, 
or to connect the tank with the outer air and thus 
discharge the air from the tank. Weighted levers 
are arranged to engage the top of the tank for 
temporarily locking itin the lowermost position 
while similarly weighted levers engage the bot 
tom of the tank and hold it in the uppermost 


positic mn. 


593,655.—Pneumatic Motor F. W. Hedgeland, 


Chicago, Il. 


An exhaust chamber is common to all of a series 
of pneumatics, around which former the latter 
are arranged. A pulley, driven by the pneumatics, 
is supported upon an axis parallel with the axes 
of the pneumatics. 


is a single cam which actuates a series of valves, 


On the side face of this pulley 


the stems of which are parallel with the axes of, 
and control, the pneumatics, 
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EMPIRE ENGINE AND MOTOR CO., 


Manuractunens ano Daeacens in 


COMPRESSED AIR MOTORS AND APPLIANCES. 
HAVEMEYER BUILDING, 26 CORTLANDT STREET, 


New vor«x. November 29, 1597. 


Mr. W. L. Saunders, 

Editor "Compressed Air", 

26 -Cortlandt St., New York. 
Dear Sir:- 

We wish to compliment you upon the class of trade which your 
admirable paper reaches. If one has anything in tho compressed air line 
worth talking about, there is no place for talking that is better than 
your columns. We have had a large number of inquiries arising directly 
from an article which was published in "Compressed Air", describing our 
motor-hoists, and from these inquiries we have received a number of 
orders, some coming from England. We wish to thank you and assure you 
that we know of no better place for our advertisement than its present 
position in "Compressed Air". 

Very truly yours, 
Empire Engine & Motvor Co., 


Treas. 
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NEW YORK OFFICE: 
122 LIBERTY STREET, Rooms, 1005-100, NEW YORK. 


MANUFACTURERS OF 


PNEUMATIC HAMMERS 
PISTON AIR DRILLS 
PNEUMATIC RIVETERS 
CASTING CLEANERS 


AIR HOISTS = 
All Machines guaranteed against repairs for one year. 
Sent on 10 days trial subject to approval. 











OVER 2,000 IN USE IN THE UNITED STATES. 
OVER 800 IN EUROPE. » me * 


REFERENCES FURNISHED UPON REQUESTF. 


TRIAL ORDERS SOLICITED. 


Chicago Pneumatic Tool Co., 
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THE 


ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
“ The Century o Fthe industrial world and the Review of 
Reviews to engineering literature —the two in one.” Its 
leading articles treat the subjects uppermost in importance 
in industrial affairs. Its contributors include the foremost 
men of our termes. It gives each month an exhaus:ive 
Review and Index to the world-wide range of technical 
literature — American, English, French, and German. It 
is read in every nook and corner of the civilized world. It 
is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and plan for the 
engineering. architectural, electncal, rv vilroad, m: ning, and 
mechanic! industries, It has a larger bona-fide circu- 
lation among such men than has ever been attained by an 
engineering journal in all the history of industrial literature 
It ts priceless to the active man who neecs to keep in touch 
with current developments, Its every page carries a hving 
interest for intelligent readers who are im any way con- 
cerned with modern industrial enterprises. Its subscribers 
are its warmest advocates and the Magazine itself is its 
best solicitor. Sample copy /ree 
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Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 
By FRANK RICHARDS. 12mo, cloth, $1.50 


John Wiley & Sons, New York. 
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HERTFORD C. CHAMP, 





MECHANICAL 
ano ELectricaL ENGINEER, 
Pneumatics, Hydraulics, 


Generation and Distribution of Power. 


CORRESPONDENCE INVITED. 


322 East J5th Street, - - New York. 
DDI ODN prorvsyseryeerrvu~ 


Patents, Trade Marks, Designs. 


Searches as to Novelty; Reports on Inftingements; 
Patent Matters Exclusively; 15 Years Experience. 
Refers to Publishers this Magazine. 
FRANKLAND JANNUS, 
Attorney-at-Law, Atlantic Bld., Washington, D. C. 


Always have Title Examined before Investing in 
Patent Property. 








II COMPRESSED AIR. 


Do You Roast Your Ores? 


- FOU CAN SAVE... 


FUEL COST OF REPAIRS AND LABOR, 


BY USING 


The Ropp Straight Line Furnace, 


PARKE & LACY CO., 


2! & 23 Fremont Street, San tte Aen Cal. 








SOLE LICENSEES. CATALOGUE UPON APPLICATION. 


THE “NASON” AIR-HOIST 


. CYLINDERS. 


For use in conjunction with Compressed Air. 


Made in sizes of from 2 in. to 8in inside diameter, with lift of hoist 
from two to ten feet. 





CONTRACTORS FOR 


The Installation of Pneumatic Hoisting Apparatus. 


- SAFE, SIMPLE ANO RELIABLE... 








Correspondence Solicited. 


| NASON MANUFACTURING CO., 


71 BEEKMAN STREET, NEW YORK. 
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= PULSOMETER Wie 
“The Contractor’s Friend.’ 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 





Recent Important Improvements. 


The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 





Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Applica'ion. ~ Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 


W. A. CROOK & BRO.’S CO., 


Manufacturers of 


[mproved Hoisting Engines, 


FO PILE DRIVING, RAILROADS, BRIDGE 
BUILDING, MINES, QUARRIES, COAL 
wees HOISTING AND BUILDING PURPOSES. 


BUILT ON THE DUPLICATE PART SYSTEM. 








OVER 350 SIZES AND STYLES, 
Log Hauling by Steam and Suspension 
Cableways. 
BOSTON OFFICE: 
47 Pearl Street, cor. Franklin. 
MAIN OFFICE AND FACTORY: 


117-123 Poinier Street, Newark, N. J. = 


SALESROOM : = 
143 Liberty Street, - New York. “* 
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—ON ADMIRALTY AND WAR OFFICE LISTS.— 


&MANNESMANN TUBE Cz L: 


Lanpore R.S.0. SoutTH WALES. 


LARGEST MANUFACTURERS OF WELDLESS STEEL TUBES. 
SPECIALLY ADAPTED FOR HIGH PRESSURES. STEAM,GAS AND|5 


HYDRAULIC TUBES | 
AND 
BORING BARS 
































GAILOWO 


TUBES 





WELDLESS TUBES 


FOR. BIG. . ; 
Te ERA oa? 


PL dee tilly, 





CYCLE 


D. B. McILWAINE, 


SOLE AGENT FOR AMERICA, 


NEW YORK OFFICE: 


122 Chambers Street, New York. 








, 
SS) 
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CAMERON STEAM PUMPs. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 








ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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PERFECT HOGAN 
IN Water Tube Boilers, 


DESIGN. UNSURPASSED IN ECONOMY. 


Always give entire satis- 
faction. mbines every 
desirable feature in boiler 
construction and design. 

Safe, Efficient, Dur- 
able, Free from Scale § 
on heating surface. Has ¥ 
positiveandcontinuous & 
circulation. Need nofeed 
water heaters or steam sepa- } 
tators. v 

Delivers all steam above ¥ 
the water line. ve 

The Water Line is ¥ 
Steadier than can befound @& 
in any oti.erWaterTube 
Boiler. 


Manufactured by 
HOGAN BOILER : 
: 































COMPANY, 
Middletown, 
N. Y. y 
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O those using compressed air in their works, it will 
probably be a matter of interest. to know, that we 
are now selling for ($50) Fifty Dollars Net a Complete 
Whitewashing and Painting Machine, for using one 
nozzle, of the same capacity, as those used in spraying 
**Red Lead Paint’’ on the Iron work of the New U. S. 
Appraiser’s Stores in this City. Asan item of informa- 
tion we will say, the entire expense for doing this work 
was less than would have been the cost of Brushes to do 
this same work! and the work is better done than could 
have been done by-hand—for further information write 


to 
TURNER MACHINE CO., 
35 W. 14th Street, New York. 
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1@° STEAM AND AIR DRILL HOSE A SPECIALTY. 
THE MANHATTAN hawncratcnegnescyn ye 
RUBBER MF’G CO. mrs 





Steam Packing, 
Pump Valves, 
Air Compressor Valves, 


Rubber 
Belts, 
Car = 
Springs, 4 
Gaskets, | 


Suction 
Hose, 
Emery Wheels, 


ALL KINDS OF MECHANICAL RUBBER: COODS. 


Factories: General Office and Salesroom : 
Passaic, N. J.(onD.L.&W.R.R.) 64 CORTLANDT ST., NEW YORK. 


SENO FOR ILLUSTRATED CATALOGUE. 





gir reerommenereey EN Le FRANK CAZENOVE JONES, 
FEC PRES’T AND GEN’L M’G’R. 





Pea 
We- 
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ELECTRIC BLASTING APPARATUS. 


Adapted for All Kinds of Explosives used in Blasting, 


VICTOR ELECTRIC PLATINUM FUSES. 


8S 


SEOBSSDESSE 
AAR AAARAAAAAAARAAARD 





Blasting ag Batteries B/ 


a Leading a and 


BP wot ve Connecting | Wires, 


MACHINE 
ama 10 ai 





Caps, 
Fuse, 
Ete. 


3 Manufactured 
ameeaas Only by 


JAMES MACBETHL & co. 


Send for Catalocue. 128 Maiden Lane, New York City. | 
Z)HAEDRAAAAAARAAARAAARAAAAAAARAAARAAARARARAAARAAARARARARANARANARASAAASAAAARAAABAAARAAABAAABAAABAARAAAAAARINS 
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AIR COMPRESSORS’ 


A NEW TYPE 
CLASS ‘‘J.’ 





A compact, self contained 
Duplex mirsbiaas Belt 
Driven Machine. A most 
conomical design, suitable 
for all shop purposes, 
pumping water,and for any 
duty where medium pres- 
sure is desired. 


Rock Drills, 
Stone Channelers, 
Co al Cutte 














The Po hie Air Lift 


The Ingersoll: Sergeant Drill Co, 7 


HAVEMEYER BUILDING, NEW YORK, 


einstein 
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CLAY ION 


Air Compressors, 


For Every Application of Compressed Air Power, 


Clayton Air- Lift Pumping ‘System, 


SSeeee 


CLAYTON AIR COMPRESSOR WORKS, 
26 CORTLANDT STREET, NEW YORK. 


SuNnAAnA RANA ARREARS 
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